Figure S1: Breakdown of PKS and PKS-NRPS obtained from genome mining in Eupenicillium brefeldianum. S2 Figure S2: Production of BFA correlated with transcription of Contig_286 HRPKS. S3 Figure S3: Phylogenetic tree of Bref-PKS with fungal HR-PKSs of known products. S4 Figure S4: Expression of Bref-PKS and Bref-TH. S5 Figure S5: Minimal PKS assay on Bref-PKS. S6 Figure S6: MS and UV spectra of compounds 3 to 8. S7 Figure S7: Yeast Biotransformation of 3 and 5 to 4 and 6. S8 Figure S8: HPLC trace and MS spectra of C13-labeled in vitro products of Bref-PKS. S9 Figure S9 : Effect of NADPH on the in vitro product profile of Bref-PKS. S10 Figure S10 : Effect of base hydrolysis late Bref TH addition on product release. S11 Figure S11 : Modeling of Bref-TH to known hydrolases allows identification of its active site residues. S12 Figure S12 : MS and UV spectra of compounds 9 to 11. S13
: Effect of NADPH on the in vitro product profile of Bref-PKS. S10 Figure S10 : Effect of base hydrolysis late Bref TH addition on product release. S11 Figure S11 : Modeling of Bref-TH to known hydrolases allows identification of its active site residues. S12 Figure S12: MS and UV spectra of compounds 9 to 11. S13 Figure S13 : HPLC trace and MS spectra of C13-labeled in vitro products of Fma-PKS. S14 Figure S14 : Proposed mechanism for the formation of the cyclopentane ring. S15 Figure S15 :NMR spectra for compound 3. S16 Figure S16 :NMR spectra for compound 4. S21 Figure S17 :NMR spectra for compound 5. S24 Figure S18 : NMR spectra for compound 6. S29 Table S1 : H NMR (500 MHz, CD 3 OH) and 13 C NMR (125 MHz, CD 3 OH) data for 3, 4, 5 and 6. S33 Table S2 : Primers used in this study. . Yeast biotransformation of compounds 3 and 5 to 4 and 6, respectively. In order to confirm that 3 and 5 were indeed converted to 4 and 6 by yeast endogenous enzymes, we grew two 2-ml culture of S. cerevisiae BJ5464-NpgA (empty host) on YPD for 24 hours. Purified 3 and 5 were then added to each culture and incubated O/N with shaking at 28 o C. After 24 hours, 500µL of each culture was extracted with EA+acid and dried subsequently. The extract was analyzed on LC/MS, showing that 3 and 5 were indeed nearly fully converted to 4 and 6, respectively. This explains why only 4 and 6 were left in the yeast culture harboring bref-PKS and bref-TH after more than three days of culturing. Figure S5 shows the +8 mu increase for compounds 3 to 6, and +9mu increase for 7 and 8. 
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MS spectra for 8 (+ ion mode) Figure S9 . Effect of NADPH on the product profile. Bref-PKS was incubated with 2mM mCoA and increasing concentrations of NADPH from 0.5 mM to 10 mM. In (A), Bref-TH was added to offload the product, while in (B) base hydrolysis was performed instead prior to extraction. Notice that at lower concentrations, 5 was the dominant product, regardless of the releasing mechanism. 293.00 (1.00)  1:295.00 (1.00)   1:265.00 (1.00)  1:267.00 (1.00)   1:269.00 (1.00)  1:249.00 (1.00) (A) (B) EIC Figure S10 . Effect of base hydrolysis and post-addition of Bref-TH on product release. EIC spectra for specific product masses in the non-hydrolase in vitro reactions with and without base hydrolysis. Base hydrolysis is found to facilitate the release of the polyketides. Addition of equimolar concentration of Bref-TH after 16 hours of in vitro reaction yielded the same product profile. Therefore, in the absence of an immediate releasing partner, the polyketide chain stalled on the ACP, leading to a longer chained product. Figure S14 . Proposed mechanism for the formation of the cyclopentane ring. We propose that a C9 radical initiated by a P450 enzyme could perform the alkene addition to the C4-C5 double bond to form the cyclopentane moiety. This is followed by an oxygen rebound which hydroxylated C4 and resulted in the final structure observed in BFA (1). 
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